Biosynthesis of Cysteine.
The synthesis of L-cysteine from inorganic sulfur is the predominant mechanism by which reduced sulfur is incorporated into organic compounds. L-cysteineis used for protein and glutathione synthesis and serves as the primary source of reduced sulfur in L-methionine, lipoic acid, thiamin, coenzyme A (CoA), molybdopterin, and other organic molecules. Sulfate and thiosulfate uptake in E. coli and serovar Typhimurium are achieved through a single periplasmic transport system that utilizes two different but similar periplasmic binding proteins. Kinetic studies indicate that selenate and selenite share a single transporter with sulfate, but molybdate also has a separate transport system. During aerobic growth, the reduction of sulfite to sulfide is catalyzed by NADPH-sulfite reductase (SiR), and serovar Typhimurium mutants lacking this enzyme accumulate sulfite from sulfate, implying that sulfite is a normal intermediate in assimilatory sulfate reduction. L-Cysteine biosynthesis in serovar Typhimurium and E. coli ceases almost entirely when cells are grown on L-cysteine or L-cystine, owing to a combination of end product inhibition of serine transacetylase by L-cysteine and a gene regulatory system known as the cysteine regulon, wherein genes for sulfate assimilation and alkanesulfonate utilization are expressed only when sulfur is limiting. In vitro studies with the cysJIH, cysK, and cysP promoters have confirmed that they are inefficient at forming transcription initiation complexes without CysB and N-acetyl-L-serine. Activation of the tauA and ssuE promoters requires Cbl. It has been proposed that the three serovar Typhimurium anaerobic reductases for sulfite, thiosulfate, and tetrathionate may function primarily in anaerobic respiration.